#§§¥06-103531 



1 V->' 



w)B*mmHr c j p) (i2) & ^ fft ^ (a) onmf-tamsmm 

EM^Fe- 103531 

(43)2-§flB ¥£ 6^(1994) 4 J? 15 B 

(51)Inta s StSiJaB^ JrP9gES#^ FI tStg^SBr 

G 1 1 B 5/31 F 8947 -5D 

P 8947 -5 D 
5/17 W 7303 -5 D 



*3tElf# *T «5j&1t0>&6(£ 10 3D 





3$Iff s F5-203009 


(71) MIA 


592082620 










(22)tJBSB 


¥j£5^(1993) 7 M23 B 




CENSTOR CORPORAT I ON 












9 19 3 0 2 




a- X* l/-fX, Xh'J-K 530 


(32)®5feO 


1992^7^23B 






(33)®5feSi±5gS 


#H (US) 




j ; *-&*h* »; 7 ^-^^tW9505k 








^-cx— y ^ :/> j ; ^ u 








2631 






(74)RSA 





(57) mm 

— y/h b*-)mmfr mmmwm) 22 : 4 4, 

3 6, 3 8, 4 0, 4 2 ; 5 6 (DM^^S^&ictlT^ 




#^¥06-103531 



2 V-y 



©^«££fT5fca&©*f«-#WU-K/9-f h'vy 

J: z: ©#- ;H?t3g# KfftftW tc b £ ^ n 

©tt^fcS&frS £»©*«—• *WU — h-*\y 
H/Mft/iftiM-Ci&oT. £©*jgftttg|#$Si 
K;tf©g*©^/*#^££#T£iffl:fiV^m#: 

"iatt(*. Rtf£©R«^»te{*©*iiBtt*/»*ss 

£> IpI o Tffi^fc 5 1 * IB b A,fc* £ 

«Jtm*Lfcm§C3-f;i/MWc^#:^^e.^:0, d© 
3*fl^RfcMM 2gS«<* Piatt* «f £fi##f&l fc-t©R* 
/» £> ftftES* Wc fflo XMZSfz 31 * til b s 

fa atKn©ii«#waitt*fcs«an&, r*»*k: 



*-^A/fc*it$it#ISt-r^*«^-y F/ftttflc/ilMWi 
©8**»**»R«fcfT'3;fc«>©JfcHI'\y P/WUM*/ 

fa Rzfz.c>mmfceiM&mzMm2ntz, m&mziz 

F/^-f F#— ;M8j£#> i5J:r/C©3j?-;V^jg#:{r# 
©Htfl^ilttffllBBRtttt pJ}?H4#* £fi#^|fi»C^-©K 

[oooi] z\<ommumnm\zWi<mmimm»\zm 

a#*^»€r-r^fcJ6©««U — FUtigfrtC 

- h'/ H/ifi^/S^iM, 2£tf^©§3 
itj*k:Brr*. «3febfc«jt«:©-+ffi©«f«iUT. * 

iwiarnsa/hsfl^y ft** 

[0 0 0 2] *%9!©ttjB#»«4©;BftWb««t, * 
©SiSSIJg^JSx-f X^X« H?AOj0«MttGNiW 

©ffl&T, ^©«ji#:tt#tC#^T-*0. *WJ&iW;flW« 

**. 

[0003] mm.mmmmmzmvx^m(Dm^r(Dm^ 
m%mti£v-Tz.z\-utemmztiz>T$>?>o£z.?><D$> 

^©#5£©#jfitttt##ja^3*ro>£) ©n^tc*^ 

T, *^BJ©BJiffl»i5ct^tt»*©®HfCPB*©« : S 

b^HliM©WB. ■€-l/TH*i6k:M , r*»jaE*jS©» 

*Hr»«*«aTic*s*is. *©ji, — t?©f»w*ifi 
nc^^ttu-F/^-fh %z&mmm tt»» nit, 
x\z&ft2ntzmm&<Dizebizmi&i£ti. s^*#^© 
mffimmmmtsti. *n?n. mn.mmmmzmv 

T, -;T?tiHg£#£j&#.. fA^-clit^EE* 1 ^*)© 
[0 0 0 4] Mic, BiJ©«S©J8»«jk:tB&-rs2g&S§ 

[0 0 0 5] fiSSviBS'>X5 L A©ttffi«U-H/5'1' h 

b^&mmfazv&m&m'p-rziz-DnTMmizfa 

(flying height) i»sn. "£©« 
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'sy H/«*MHB©«, P»#J. ^Bt^n^^SS©^ 

[0 0 0 6] Lrt>U ^CDMiCCD^Wv-X^A-C^ 
•^y N-X hy^otXT, *fc^f 

^-m&wcLTfc, &%mm<Dmi&ifi&t&mz*kc 
z>. -mz. &nmmtMmm&i&tftt*3-iz?i\zmf- 
u $>%mg.-eizj£jjtmz®4fcm-r. v&v. &z> 

[ooo7] mftmm&mmv. $.rcmzwmmmz$> 
w«75'f>^y Fvmnzmm-rzziKD— mm 

i£ £ K»©aS4>(c «t K> #-^ft?^f <h«tt?7 -5 a> 

[o o 0 8] \ t /mfcmmm<DW>\z&z>^-( y 

©7 7 K 7*iJ > M^tSttOIft tt, 

•f y-r iTOStiKJ: 0 U - F/y 

-f h#-)i<Dftmm&fr<E>mi%izm-gfr2>i:^5z\L 
[0009] 

ts.cu, #Jl£t. fftMeoyyi' >yvw h£«Hrr-5fc 
\zftmtz>7. ^ -f ?m<n&'p\z jgiEtca@-r s^a** 

>y*;W (gimble) -^E&#$*&£jSlEiC/h£^*££^ 

mm. &/jv=ra£sifitty-i*/y-f h^&§§^ 

SSI, m^&t/5g^jg^<D^ffitC«kD$iJ®$n-5„ 

«. mm. ft-?Tm&mMfc7j\,m3mte'p-?z. z\n 

[0 0 10] g-TSJC, ^®^IBgi->X^ACDtt^CD 



u ^.y^/^wwrnm^wp-f^t. mo>0kfttfmv 

77-f ^£&&<b©K©SMB««AlBWfcra:#?it 
tty7R^g5WSMJE77*^Wfc«^-r-5 H idinjfg 

o„ 

[0 0 11] «tJc*5gBJ©SWtS±iE!li]SS:0r^SJe> 
[0 0 12] *flC, *fgBJ©gW^H(jr)fcCD(Clt^T 

[0013] ^m(Duam<DB^nt±mm^u^jv 

yy*yy^ yy/^^->z:>y*t«fc0. M&^titz— 

[0 0 14] MgbfcSWtt&«£nfc£ftgg (^y 
F) B*#Hfco &#*Jfc»«s©*fli (Cjg-r ^g* 
^ISffS:WU#S, «WaiSnfc^-f ^0«Bft«:*ig« 

ttm<Dfzibizm&it-znti&mmmTm7Hi. mmzm 

W*.Wi&-'&'*>-m< (read-after -write ) ^-ry 
©i&fK S^-/E</M*— $fe< (write -wide/read 
-narrow) y"-f yoi&^^ff^-r^ cfcy Jz^^nfc^ 

[0 0 15] ft&CDaWte^.^ H^iJiBM*^^^;^^: 

«naaic©u-F/y-f hmmw<omm^mmm^mm 

■tZ>Z\tT'$>Z>. 
[0 0 16] *&Wiz£.r)mj$.3<nz>Z\ti*>%.Zfii&<DE 

tttm&temimmizM^z&T(Dmmfrzw*>fr\zte 
[0017] mm. *&\zm\ \zmv. 2 oiz&mwizj: 
mfc-v&z. mm&2 oit^Atmo. 7 6 2cm (*5 

0. 3-f>f) . ±*SB^0. 0 1 5 2 4cm (i&0. 
0 0 6^7?) . ^-©g$©^gS»»C»5J¥$C*tijiJ, 
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0. 0 0 2 5 4cm (mo. 0 0 1 -f >5^) . 0 1 ©fe3S3 
00 5 0 8cm (^10. 0 0 2 >3 1 ) 0 > BtHB£3aS 
t^T?€^>. cnittS*f©> 01©Hiii#2 0©;&SSi 

[0 0 18] ^^(^^#^©^fttt!Hf{C^»^^ 

tt©Sfc(;:j§&£nfc *>©■?&£. la>u 

A-0. 5 0 8cm~l. 27cm (0. 2~0. 5-{> 

B-0. 01016cm~0. 0 5 0 8cm (4~205 
M 

C - 0 . 0 15 cm~ 0. 060cm(15~605i7D 
» 

D-0. 0 2 0cm~0. 0 6 5cm ( 2 0 ~ 6 5 5 ^ D 

» 

[o o i 9] 01 tmzm2, 03£#grr&£. nn 

FTNfcD, il©^-;/ Fte±tf-;V2 2, 3-^24, & 
^lX^yK2 6, RcX^fta^U^->3-^2 8 

**tr. z.n^<mm^.mmitmm.mz^^nx&mm. 

3-^ 2 8©^i©P B 1»ig«»SSt^Bi3 OtC^fcS. 

[0 0 2 0] @45#IT2.i:, lfl:3 2Kll^i» 
^©^jfi^lpJtClc'fabfcfB^JI 3 2b £*<D-f<D±m®. 
I1ITI3 2 atm. -sy FKHT4I#3 2© 

mm^fawnw 3 1 t^t. 
[0021] ±mm^-)imm ($twmmm «. r 

[0 0 2 2] m&&2 4 K«&i&©S8<i£T 

©a^©ji^«5l#ffib##3 8. 4 0*ilUTi^fr 
A7H4 2^iit5. 

[0 0 2 3] 0 5£#BrrSI;:. ZllIKte*^©^© 
*J£#Jd^£*lTlA&. CCO^y h* 2 0 te*aWfttc6B|6] 

^s-fijffl-r-s) z.<z>ffimm*-#-)\'4 4, 4 6 



[0024] cn<E>©#— )MDQm4 8\zmn<Dftonz 

*t, ^bfcm2^mbTfBgU&#£ffi3^<ffi@^- K 
;l/4 4, 4 6A«SHC¥fTKljl*[fiJbTtiSSra) 

3*flES-^ASfc«>fca!IKff*©l*X»42«lcfii&n 
*. ItT- SfiO»IU>yiA 7 ^li 914 8 
tt^JO. 55^D>T$0. £*Ul.fc9*?j7 8 7 4«3E 
UA*-^/-fe>^ (152 0 0 0 OStUn-W-f 

Sim e«S5*OTB5<fc*i» Wflg 

t*k 3 tit* kwik^* £ 
[0025] ^ni:»b, >m— ^s^^ K©SB£3 0 
®4ti) mt%tmiz±%<ftt>n. iitc©si 

fr*><»m$c<Dmnmz±xtemft 3 2 ©ib&s 32b* 

^Ifiicmfbf ^©ICWS6T$.D. ®iiS3©fWIEtt&^. 

[0 0 2 6] ffiLT, HIS±, JW2 2©iSSSttiB 
£L S£&&»£^SJ»&bf::#?J57Jr£l 0S4ru>fcT 
S*. fcfcU ;W»3iWI&0. 5 3*n>erFfci* 

2 JgSjfiJgte 3 2 fcBft'TS^n-r/SI'w Htt. 

^ h tmfch<DmM&m'pv-t:-DwztemmmK>mte 

fcWbT, *#ffl«#fc*tta*BtU>£fa!'\s/FB«t 

[0 0 2 7] H5fc*-r«»«j6#fca-^5 0, 
if. 3—^ 5 0lc«@2©n-f;P3 6 tl^«l©jSHSEa-f 

jvs 6ifimmm-&2nz>. z-uvs 6©j^ss (0^* 

f) fcP«KIMEy--P*#3 8. 4 0<hl^#©«^^ 
®bTWIB/1«> H4 2 tH*OiS!tt/^y F^*«SSn 

[0 0 2 8] ^n-7lA?F (02XOT4) RtfU 
(0 5) tC»jlbfc*««S^^-y HMtt 

&mzfz®\zmf&®f&mm±<DmMT'<z&m$:mffii> 
t^zt&zoo mz. z\n*><t>Mm<Dwm*}&'<& 

[0 0 2 9] Bt±H5«bflBifibfcU-F/'5'f h («* 
S^^) «i3g#©-^69, *«fb©£FtttelSCTb^© 
«?jg)4<»: : b#x.6.n^)*j*(cJ;0^fiS;Snfc. *5g?^© 
*t>ISft«)«B*0-5tt, ^«|jt^ffl©±,i:^2.«ffl 

& *<mw>m&i<£ & j&j&-r z> © \z®.m $ x/i v 9 $ n 



#§§¥06-103531 



5 V-/ 



zo^mt^m (v-i-^p) . mnm o&i o o-r-r 

fflT£TSiKWJc8JMi$&j*«£ £ otsZtt\,*z. tarn 
[0 0 3 0] m^cntm^m^^^Tztbizzzizmm 

^tlttte&m 1 ~0 3 lc^-TrL--y HcWLT^ 
•6. 

[0 0 3 1] *^0>1©Mjg*te©^i|#^> BD*.^ 

M*.tfBAtf&, «s«isaKz^i(ijfi»a<z>Afti 

[0 0 3 2] ^^(cSffl^tl^'N^ F#ti£#:te, $>Z>M 

s<&o, mzs\y k©^ 

Tz>mmmm*m'j>irz>. mmm7&^izmm.m\^ai 
v<ommztfMtz>z.tizj:?). ^taoM-vtMsmt 

[0 0 3 3] 06 tC^-TBS^©'}!— J\ 5 8 (-> U n 
tlTc^JS&^X— /\) «01, 0 2, 0 3 ©18ig#: 2 0 

<t>izwi&-2tiz>m*o>m&m?. mf?x&<DMf¥\zm 

U IM©±I2 0a (B2#JK) ^ltcW^n 
S„ AKl/Tr©±I2 0a#, 06©^I-y\5 8© 

±mz®&?2>. 

[0 0 3 4] f^>»!6 0^:M6 21WI-A5 

mmm 6 2 >.y * $ n^A* 6 4 «jp a? ^ 5 & v» 

L&2 5S?D>^D. mSfrfc. IStBLttitftL- 

65^D>M»1 0 5^D>©iP^IC^^+$n. ffi 
IB* h l^X h©£fJfflHgK. ¥ff &»?©*» 6 6 iftsn 
-5. 

[0 0 3 5] *M/^Mm-A5 8©«t5 8 a 



?^n>a?^r»A^->s:ai;T^-y+$n. Bate 
;U5B7 0jWEj6&»^L1 o ~;J7P>©J»£^cx/'^>;y- 
[00 3 6] mz. f^>#f!7 2 £;*y*^-X7 

fcj;0HtriE!SJSP'i';i'3 6<Dm.m&7 &*Mm.-tz>. m 

7T©jgag#:7 6 Hi 2 Ttt3< ^©it^t txiia 

*. z\v>m\$wim,mte3 8, AQ^:mn\zm&L\,. m6 

6©i^2£if-r. ^Tr^hl/vX h&mML. n^SSc, 
COm^y^r^mV. ^7+^-X7 4Sa;?^>l7 2 

e>&mm#(D®Mmznwu7 (via > mwti$7 8& 

#*@8 0 5-ffifCX/-?^^b, *hU-:xX b^X^iS 
DTftfc&IU «W£3 8, 4 0, i/H7 7 8, mS~3^ 

)vm&7 6 £«»»fc»i«rr*. mz, m<tT)v^?j 

)IA8 2 nXDmZlZX/VyfV. 5>y7ti:± 

U ffg LTA'-f 7 7 8 6 6 ^itti^ t> 

[0 0 3 7] cnCISUT, ffiCD5 1 ^>##B8 4RDt 
— 7^^7^- X8 6 SrX/t-y^-T-g.. -£-©^. 
*hl/>>X hVX^ilDTv 3$t^^©#ftc7) *>£{;: 

(vmtEizmm.* y*vxm^\p\<Dmim%,m&*n-Dm 

6 6©fi5$$T#Z>*-5. 

[0038] 2 o <D®.m.m®mm-3.m<Dttm. m 
if, mm. ik¥mmttE\z£.r)ttiz > z. t.&-z%z>. 

[0 0 3 9] *M/yX b£i«U ^bl^hUv'X 
KX^SML, dtlS:ili;Tn^^r;P-^M9 0 5r 
■^tt 9 jg^&^ftT, A-f 7 7 8 RtXSiS 6 6 <D ±\Zl® 

4tz^i,6s.?n><Dm-$iz*y*v, mm&%Qm7, 

^7^2 6©^-X*M1-|.. I8 4R^-X8 6 
©KtiigB^^^JL, *>J6^(.iL^8 5^D>©^k7 
;USJf 9 2$:ffl{CX/t>y^b, •^ttO^i/T'ttitfL, 
SflfUTfliL, /H7 7 8, ft^SHt;*^? K&tf 
£16 6$SttiT^. K<k7^5^e»^fi£^n^aft^3 
4ttd©«-«Fv— y>XT*lS-r-5Ct, *fcatt^© 
4@tti^6 6O^((ilcJ:0$iJES$n?>c:«i:lcaa-r^€rT 

[0 0 4 0] ^>#fi9 4M^7+^-Xl9 
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t3*&6 6CDS5££i#-f<> 7-f^A9 4, 9 6 CD^ffigP£ 

a* h us?x h (D^mmzmmzn. m 3 5 u^vm 4 

OS^OXD^ftT^SUl 0 l^BfCXA-y^tt 

A 1 0 6 ZmmfeffiiRi:* h hTXi'T^ -y^S 

1/>>X h 77 i7 tt^t,iT?t"JSI$ tiff b W7X ^ tf^ft 
AStl» nn£®£TiKll 5)5^12 0 2^D>COX>y 

0 8^«i6 6©.htc^-y^^ns„ 110 
2, 1 0 4(Dmm&m-if&mzn. mi 5^vm2 0 
$^n>£>^{fc:r;W3jf 1 1 o^x/i->^^ti> ;&(at* 

^fc7;P$CDffi£*h!/v>X HYX^^IDT^l 0& 

^vmi 5 5.?uxDmt>\z$&mv. zmzj:io^m3 

0 ©KSi iztfte.-? Z> mWi&&<0$£.*iffl * «X 5" 

[0 04 1] m-£%35 O&^Vmi OOS^DX 

1 0 0&l^b*?Jl 5 0S^O>roXi'5'f7*7 h (sc 
ribe cut) 1 1 2S?S5 8 aCHLT^I-AS 8fflS 

fflStcf^e»ti> ^tifctOBi nz^-rta<. m^/^y H 

4 2 tC7tf[B]LT«^m£J£j&-r£. M 14d« 

f£"b*l. £X— A5 8&A-1 1 6 fc#«U i8CS 
-rttaO-2 2 4©Ji*«tHSi£*a*, g^H4 2 
X«3g{£3 8, 4 OSrgffib&l^o A*- 1 1 6teX#* 

-> i 2 o tmfr&T 1 1 8 izumzn 

(0 9. 01O#B8) . 3— {f 2 4©««sm$n, @ 

lEJ&IU 1 8<D®£[^i; 5 PffiK:&£. X#*M3:iinfB*SD 

^*fe«x^5'r^>> h 1 1 2^3fe«-r^. 

[0 04 2] Z\CDm.\Lfc<DmifA.^"C7 v l/tt-ttf a 
5W1M7^JI/A1 2 2 (SI 2, 01 3 #180 #0 

i 2<o^mi 2 4x-*-riita<mim%m&&rt— 1 1 6 

©S3 tffitftS £ 3 fc»H«#©#ft©%> £ ICBtfB 
#-;l/2 2©^TaiS$^XAy^$n?>o *UT7^^ 
Al 2 2A^hU^X hVX^*aUT»*b<tt'f * 
>5.>)>if (ion milling) tc <fc DXA-y ^Stu 01 

2, 01 3^^t$d<3-^ 2 4<Dmtimzm'&-?z>m 

mi£—)l2 2*]&l&?Z>. WZm2l3.^Vm4~L>7U> 



3„ * h Uv*X h j&**«MbS*U 1126 *t«ai$n. 

012. 01 3\z^-rtQ<mit7)vs.^m-^—)V2 2% 
m?. mitfemi 1 8s*nT»«i:s»sn. x#* 

yl2 0*»il/A-l 1 6<&g*tC-T^o ^^T/t- 

s nrss 6 6 t x - gtsrjcji 

ffi&3 4CDTC0lSJf 6 4£iga>U <fc 93 CD 

IM©f)Ji£^7T5. 5>~f> (run - 

in) 7y7*tt±»ftt#-^2 2 05t^^«tB-r2»cD(c© 

[0043] z. z. \zmmisntzMm&ft*>*%wo>mv> 
*K«fcftas»u 01 4&mmTz\z, ^m^m^ 
—xi 2 sd&mvxm&znfzyj >JJl 2 8 a, 1 

28b, 1 2 8 c £ LTfl-fr fcffiiEWiC nT^^-y H/ 
SMIl#/<MW«Jft*OV;V5 i '\y F58 1 2 8 

X 1 2 8 d iztg^TZm-SSkft. 0 1 Xtt0 5 
<!: 13 V F*l £#-T Z> . 
[0 0 4 4] #iI£J#^-X 12 8 dtffrfrZmiZSS. 

W«±f BCD t> CD £ 5S§R w iz m vx$> & . 

[0045] sx±\zm^t£nrcmimm®.(Dttm\zmv 
^mmmommiz&^xmmzMm-znfc. 

[0 0 4 6] 

(astw) x&z>#-)iffim#<Dmm&v>?*~tz£>-r, * 

■PV^T^,#^^T^?.. Z\(D£oU%M%\Z < i:-oXh$8.m 

zo^n^tuzttisX&tuzsimm&mmTzo&ft® 
■^n-^na^jc^anTi^. z\<r>£.ots.-mmm&m 

mitM^iim^- m.^.-m^W (read-after -writ 
e operation ) £>£Zfim%-fc< /Wifr- ^^Slf^ 
(write —wide/read— narrow operation ) Srff^T 
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[0 0 4 7] £*l&ffl©a«©*fa£^&8g^3St©l!c-5 

- 3— (Denis C. Mee) txU ^ . 5^ — . y- 
x;i/ (Eric D. Daniel) m^tfu— tMt (McGraw- 
Hill Inc ) 1 9 7 8^ff© ramWI2gtJ (Magnet 
ic Recording) f£.l,£>ft& (— #l(i:LT> 3 2 3~3 

2 5H#sa) . xm¥fffm4 75159 8n\tmmu^. 

8 1 4 0^«®^Strtef)^§gS*^^^b ; *Htttt 

^507383 6^immmt&i&m.ifimiffi&fc<Dm 
[0 048] z.<Dmm\z&nz>mi s&x&tai 6«. 

[0 04 9] 015 £#JHUT» JfcM'Xy 
jl^jg#:i 3 0!j5SSnTU5. r©ISi£#:l 3 011 
•J >^I«t^W#|j£# 132i> m««a*x#|jg#: 1 3 

ieU>^S^W«jt«:i 3 2«0 5fcMbTS*$tl 

ig&l 3 4te^gg©:/D-y^©$Sire*£nT^-5. £ 
tl£*§jg#:i3 2, 1 3 4fcffl&^mm&V>M&&l 3 

[0 0 5 0] m»Stfi^«S^«ffl*fW«i^»)©^ 
|6]1 3 8iZMVTV>{fmm# l 3 2*»6T«E»CE«a 
ntlr^. gS5M$^#l 3 4«jffif2©*@#ffSSI4 8 7 
8 14 0^<h*S4#fiF3f§5 0 7 3 8 3 6^-IC*UTl2^ 

[0051] £ z-cm^&mmmiz&^T. u >^#jjt 

#1 3 2tt&^fl!£#<©fcSJ§UC&S*U SmffiiaSS 

*i32, 134 zftiT^zmiitzm^zmtitfjizm 
^tzMttmzTz>z\t\z£o, mi 5\z^nrzmm 
\*W2-£</Wi?>--mmfte>tzit>tz®%\zWimt<ft 

[oo5 2] z\n$.-?izm'<tci:m»mzfsicmm<D* 
mmmmfr £ & © \z m ? 5 . 

[0 0 5 3] 015l«, ^LT^ewic. d© 



m^zmmt^ntz^mr) . *<lt, =.mmm& 
7T$>2>Mmffimmz$>^T®m\z*>fz <&an 

[0 0 54] 016 tt#5g^lCftoTJ§^£n&Afi©;m 

m^y \*/mto#/m#m&toi 4 o^r. c©^it 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the structure, the accumulation one-lead / write head / bending object for writing information about 
the magnetic-recording medium which moves relatively / conductor — this structure with a wearing edge Were laid 
under said the reading / writing edge of the long and slender dielectric flexibility object which has reading / writing 
edge of reverse freedom, and this dielectric flexibility object The magnetic read/write pole structure containing the 
structural element classified to R/W, It consists of a means, and the electric coil list which related to this pole 
structure in actuation — a conductor — this conductor — a means — said dielectric flexibility — the accumulation 
one-lead / write head / bending object characterized by the thing which were prolonged [ in the inside of the body ] 
toward said wearing edge from its reading / writing edge in the longitudinal direction, and which it pulled out and was 
included for the conductor / conductor — the structure. 

[Claim 2] It is the structure, the accumulation one-lead / write head / bending object for writing information about 
the magnetic-recording medium which moves relatively / conductor — this structure with a wearing edge Were laid 
under said the reading / writing edge of the long and slender dielectric flexibility object which has reading / writing 
edge of reverse freedom, and this dielectric flexibility object the magnetic read/write pole structure including the 
means made as [ sense / the magnetic-flux condition like a medium which is alike and exists ] — It consists of a 
means, and the electric coil list which related to this pole structure in actuation — a conductor — this conductor - 
- a means — said dielectric flexibility — the accumulation one-lead / write head / bending object characterized by 
the thing which were prolonged [ in the inside of the body ] toward said wearing edge from its reading / writing edge 
in the longitudinal direction, and which it pulled out and was included for the conductor / conductor — the 
structure. 

[Claim 3] It is the structure, the accumulation one-lead / write head / bending object for writing information about 
the magnetic-recording medium which moves relatively / conductor — this structure with a wearing edge Were laid 
under said the reading / writing edge of the long and slender dielectric flexibility object which has reading / writing 
edge of reverse freedom, and this dielectric flexibility object It consists of a means, the magnetic read/write pole 
structure containing the magnetic-reluctance structure, and the electric coil list which related to this pole structure 
in actuation — a conductor — this conductor — a means — said dielectric flexibility — the accumulation one- 
lead / write head / bending object characterized by the thing which were prolonged [ in the inside of the body ] 
toward said wearing edge from its reading / writing edge in the longitudinal direction, and which it pulled out and was 
included for the conductor / conductor — the structure. 

[Claim 4] the integrated head / the bending object for writing information selectively about the magnetic-recording 
medium which moves relatively / a conductor — the magnetic read/write pole structure containing the structural 
element with which it is the structure and this structure was laid under a long and slender dielectric flexibility object 
and this dielectric flexibility object and which is classify to R/W , and the electric coil list which related in actuation 
to this pole structure — a conductor — the integrated head / the bending object characterize by to consist of a 
means / a conductor — the structure . 

[Claim 5] It is the structure, the integrated head / bending object for writing information selectively about the 
magnetic-recording medium which moves relatively / conductor — This structure was laid under a long and slender 
dielectric flexibility object and this dielectric flexibility object. The magnetic read/write pole structure containing the 
structural element classified to R/W, and the electric coil list which related to this pole structure in actuation — a 
conductor — from a means — becoming — this conductor — a means — said dielectric flexibility — the integrated 
head / bending object characterized by the thing which were prolonged [ in the inside of the body ] toward said 
wearing edge from its reading / writing edge in the longitudinal direction, and which it pulled out and was included for 
the conductor / conductor — the structure. 

[Claim 6] It is the structure, the integrated head / bending object for writing information selectively about the 
magnetic-recording medium which moves relatively / conductor — This structure was laid under a long and slender 
dielectric flexibility object and this dielectric flexibility object The magnetic read/write pole structure containing the 
structural element classified to R/W, and the electric coil list which related to this pole structure in actuation — a 
conductor — from a means — becoming — this conductor — a means — said dielectric flexibility — the integrated 
head / bending object characterized by the thing which were prolonged [ in the inside of the body ] toward said 
wearing edge from its reading / writing edge in the longitudinal direction, and which it pulled out and was included for 
the conductor / conductor — the structure. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] electromagnetism for reading and this invention to write a magnetic image to the magnetic-recording medium 
which moves relatively — it is related with the read/write structure, unique one-accumulation lead / write head / 
unique bending object / conductor very small in a detail — it is related with the structure and its manufacturing 
method. As a description of the dimension of the proposed structure, this invention person considers that this is a 
minute bending head. 

[0002] Although the structure of this invention has various applications, the suitable example is described in relation 
to writing an image about a disk or the rigid record medium like a drum. For this application, especially this structure 
is useful and has a special advantage. 

[0003] In the environment of the induction type magnetic head (two specific examples of a structural alternative are 
shown) with the structural description which offers what will be referred to as R/W capacity of a common 
component about the magnetic record medium here, the desirable example of the description of this invention, the 
structure of the desirable example of the disclosure to a claim, and the formation approach about these is shown 
below. A read/write converter element is constituted for the functionality divided or classified, the different specific 
substructure is adopted and the type of a moreover and one alternative-example explains what writes in information 
by one side about a magnetic-recording medium, and reads information on the other hand, respectively. 
[0004] Furthermore, the structure of the alternative which mixed the magnetic read/write converter element using 
the converter secondary element which functions magnetically [ another class ] in the same overall accumulation 
structure is shown and discussed. 

[0005] The engine performance of a magnetic-recording system improves quickly as the distance of a lead/write 
head, and a record medium decreases. In a rigid medium system, this distance is called "premature start 
height" (flying height), and this name is because the conventional head often called a slider is supported above a 
relative-displacement medium by air support today. If premature start height decreases, fear of wear of a head, 
especially destructive wear, or "crushing" will increase quickly. Of course, this problem is mitigable by taking notice 
of clearance of the contamination which appears in the quality of a head / medium interface, lubricant, and an 
interface again proper by choosing the charge of facing of a slider and a medium proper about a degree of hardness, 
coefficient of friction, thermal conductivity, etc. 

[0006] However, in the typical system of this type, the head structure is a start-stop process, and, sometimes, 
contacts with a motion medium by the operation mode, and, as a result, a certain amount of wear produces it 
inevitably even if it is not destructive wear. Generally, a wear rate increases gradually with a pressure at a certain 
rate depending on surface velocity and a grant pressure. However, in a certain point, a wear rate rises rapidly, and. 
as a result, destructive wear of a certain gestalt occurs. 

[0007] 1 difficulty of especially understanding a wear process and restricting wear of the low flying head in a rigid 
medium is that a touch area is smaller than that of the "footprint" of a slider in many cases. This originates or more 
in one of the various factors like existence of the foreign matter particle in the dynamics of rolling and pitching, or a 
head / medium interface. Therefore, the transition local contact pressure produced from a grant load and an inertia 
force becomes very large. If this situation is observed a little in more detail, since it turns out that the main point's 
starting minute surface of action is mainly in the dimension and mass of a slider independently greatly and a grant 
load and an inertia force can be decreased by the dimension of a slider, and reduction of mass, local contact 
pressure decreases. 

[0008] Other reasons the footprint of the slider by reduction of a head / distance between media decreases are 
related with the head of the read/write pole keeping away from a medium unusually by the un-flat nature of a 
medium or a slider side, or slider rolling. 

[0009] In order to decrease the dimension, the mass, and the grant load of a slider, in order to maintain desired 
premature start height of course, it is necessary to take notice of the design of air support of a slider, i.e., reduction 
of the slider side corresponding to a reduction grant load, proper. Moreover, the limit to the dimension of a slider 
and the reduction of mass by the conventional design has equipped [ making a slider object, an air support rail, and a 
gin bull (gimble)-bending object device from a small dimension and tolerance proper, and ] with the slider for being 
restricted on actual by the close tolerance corresponding to a bending object top. After all. the lower limit and mass 
are restncted with the dimension of a read/write converter element an electric conductor, and a supporting- 
structure object A dimension does not have a single figure, and this slider has it double figures, and its mass is 
larger than the converter element itself triple figures. [ large ] By **(ing). mass, therefore local contact pressure can 
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decrease figures triple [ about ], and this decreases wear dramatically theoretically, and, probably the possibility of 
crushing of a head is removed. 

[0010] In short, the large advance of the engine performance of a medium magnetic-recording system can be 
attained by decreasing a head / distance between media and decreasing to continuation sliding contact in end. 
However, if a head / distance between media is decreased and other conditions are the same, the risk of the 
increase of wear and destructive wear will become large. The dimension and mass of a slider are decreased 
dramatically, since the touch area between a slider and a medium is dramatically small typically and it is unrelated to 
the minute dimension of a slider, about the grant force, an inertia force, and local contact pressure, it becomes 
possible to decrease in response, and as a result, wear decreases dramatically and the risk of destructive wear 
becomes low. It is useful to keeping the distance of a head and a medium small that the footprint dimension of a 
slider decreases. 

[001 1] Therefore, the object of this invention is offering the unique read/write structure which deals with the 
above-mentioned problem in a new very effective mode. 

[0012] It is that the object of this invention offers especially the structure in which the front face of the unique 
read/write structure with a dimension and mass small several figures, i.e., a relative-motion record medium, and un- 
ruined continuation sliding contact interaction are possible compared with today's thing. 
[0013] The whole is atomic level and the object of still others of this invention is offering the structure 
characterized by one head / bending object / electric conductor combination which was formed of sputtering of an 
adhesion process, for example, an ingredient, and HOTORISO graphic pattern NINGU, and which was accumulated 
on the whole. 

[0014] The related object is offering the structure of the type shown in general which may have various specific 
designs suitable for application of the special actuation from which the accumulated converter (head) element 
differed. The structure of inductive and/or a magnetic reluctance cross field can be included, for example, such 
elements differ — A subelement characteristic in order to be able to include the read/write pole structure of the 
non-classifying functionality of a single or a common component and to write in again. By each ****** which was 
characterized by the characteristic subelement in order to read, and was made best for work of the specification, 
for example After [ reading - ] ** effective in altitude - Actuation of the type to write (read-after-write), writing - 
large — /reading - the device of the functionality classified into versatility made as [ permit / actuation of a type 
etc. / narrowly (write-wide/ read-narrow) ] can be included. 

[0015] Other objects are offering the structure with easy multi-head train arrangement. In addition, other important 
objects of this invention are offering the new manufacturing method of the read/write structure of said type. 
[0016] These which are attained by this invention, and other objects and advantages will become clear from the 
publication of the following related with an accompanying drawing. 

[0017] the lead with a converter element / write head / bending object according [ 20 ] to this invention about a 
drawing, especially drawing 1 / conductor — it is the structure. As for the structure 20, about 0.762cm (about 0.3 
inches) and full [ B ] can be considered that about 0.01524cm (about 0.006 inches) and a little large thickness D in 
which thickness C to which the greater part of the die length is met forms about 0.00254cm (about 0.001 inches) 
and the limb which adjoined the left end of drawing 1 are about 0.00508cm (about 0.002 inches), and said left end is 
a read/write activity edge of the structure for an overall length A. The right end of the reverse structure 20 of 
drawing 1 can consider that this is a wearing edge. 

[001 8] The specific dimension described here is especially chosen on account of good workability. However, this 

invention person checks that a different specific dimension near the range generally described below preferably can 

be used for satisfaction. 

A-0. 508 cm - 1.27cm (0.2-0.5 inches) 

B-0. 01016 cm - 0.0508cm (4-20 mils) 

C-0. 015 cm - 0.060cm (15-60 microns) 

D-0. 020 cm - 0.065cm (20-65 microns) 

[0019] When drawing 2 and drawing 3 are considered with drawing 1 , the magnetic read/write structure to be 
described from now on is the head of the probe mold for the vertical recording using a component common to R/W, 
and this head contains the main pole 22, a yoke 24, the back opening stud 26, and the bending magnetic-flux return 
yoke 28. It is combined magnetically, these components form a low magnetic-reluctance circuit, and this circuit is 
finished with the high magnetic-reluctance opening 30 between the main pole 22 and the edge of the return yoke 28. 
Preferably, rather than a yoke 24, this return yoke makes width of face large a little, and offers a magnetic, very 
large plane-of-union product and a low magnetic-reluctance circuit to the elasticity MAG lower layer of a record 
medium. 

[0020] With reference to drawing 4 , a medium 32 contains recording layer 32b which carried out orientation to the 
perpendicular direction of high saturation holding power, and the above-mentioned elasticity MAG lower layer 32a 
under it. An arrow head 31 shows the motion direction of the medium 32 about a head. 

[0021] The above-mentioned magnetic pole structure (converter element) is formed in the further below-mentioned 
mode as the structure laid underground here for example, in the long and slender dielectric bending object 34 made 
from oxidation aluminum. Other bending object ingredients like diacid-ized silicon can also be used. 
[0022] The spiral coil 36 formed in the below-mentioned mode is wound around the yoke 24 of the structure 20, 
dielectric association is carried out, and the ends of this coil are pulled out and connected to the joint pad 42 
through conductors 38 and 40. 
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[0023] Other examples of this invention are shown here with reference to drawing 5 . This head 20 is a thin film ring 
type head (a component common to R/W is used) for recording on the medium (that is, an easy-axis line being in 
the flat surface of a medium) which carried out orientation to the lengthwise direction. This structure has the poles 
44 and 46, and these poles are thick in comparison (in order to avoid pole head saturation). Those soffits are 
substantially located in a common flat surface, as it is immediately near the field of a record medium. 
[0024] The opening 48 of these poles is dramatically small in order to make linear bit resolving good on the occasion 
of playback of a signal. This dimension opts for linear bit resolving in signal regeneration. Although most magnetic 
flux you were made to produce by letting a current pass in a spiral coil is crossed and it crosses an opening 48 
directly, the magnetic field strength of a recording mode is restricted in order to protrude only a few and to pass 
along a record medium. The throat height (space where the poles 44 and 46 have countered parallel mutually) of an 
opening 48 is restricted, and it is made for more magnetic flux to act on a medium by this reason. In order to give 
the magnetic field strength high enough for recording throat height on the medium of high saturation holding power 
as a rule of thumb about a thin film ring type head, it is maintained 1 time of opening thickness, or twice. **(ing), 
with a current thin film ring type head, rt is about 0.5 microns, and thereby, linear bit resolving of about 7874 
magnetic-flux reversal / centimeter (about 20000 magnetic-flux reversal / inch) is possible for an opening 48, and it 
restricts throat height to about 1 micron. When recording density becomes high, it is necessary to restrict throat 
height still more strictly at a polish process. 

[0025] On the other hand, the opening 30 (refer to drawing 4 ) of a probe mold head has very little magnetic flux 
which ** by being greatly made in comparison and crosses this opening. Therefore, all are substantially [ the 
magnetic flux from the head of the pole 22 ] effective in magnetizing recording layer 32b of a medium 32 vertically, 
and there is no limit of throat height. 

[0026] It ** and the height of a actual top and the pole 22 is made without an adverse effect to record and the 
playback engine performance at about 5 thru/or 10 microns. However, if pole thickness decreases to about 0.5 
microns or less, the saturation at the head of the pole will become a problem, the probe mold head recorded on the 
two-layer vertical medium 32 from this analysis — the distance of a head and a medium — decreasing — just — 
being alike — a larger advantage than the thin film ring type head record in a lengthwise direction medium is in the 
tolerance list of the head wear at the time of carrying out continuation sliding contact about the ease of head 
manufacture. 

[0027] The magnetic structure shown in drawing 5 also contains a yoke 50, the back opening stud 52, and the 
magnetic-flux return yoke 54. Inductive coupling of the coil 36 of drawin g 2 and the same spiral coil 56 is carried out 
to a yoke 50. the ends (not shown) of a coil 56 — the same — said lead — it connects with said pad 42 and the 
same suitable pad through conductors 38 and 40 and the same conductor. 

[0028] Probably, the person well versed in the probe mold head ( drawing 2 or drawing 4 ) and the ring type head 
( drawing 5 ) understands the limit which should be cared about on a magnetic-circuit design, in order to obtain a 
satisfactory head function. Therefore, detail of these limits is not given. 

[0029] The one property [ the read/write (transducer element) structure ] of integration which illustrated above and 
was described was attained by the approach considered to be also the construction of atomic level. One of the 
most important components of this invention is oxidation aluminum (or others are the same inorganic material) 
which is used for forming the long and slender laying-under-the-ground bending object which becomes main [ for / 
all / the structures ] and by which the spatter was carried out. This ingredient is characterized by elasticity and the 
safety on structure being high. This description plays a role important for offering the read/write structure of a 
small dimension (micro) and low mass (about 1 00 micrograms). It has become clear that the structure shown here is 
decreasing considerably, a dimension and mass can use it for a record medium and direct continuation sliding 
contact actuation, and destructive wear is not received substantially. 

[0030] In order to make the structure like a graphic display, the approach proposed here is described about the unit 
shown in drawing 1 - drawing 3 . 

[0031] The description which makes a conventional approach and a conventional basic target differ from each other 
by the approach of forming the main descriptions, i.e., the head, the bending object, and electrical connection of the 
manufacture approach of this invention is to form the whole micro head (converter) / bending object / connector 
complex as an accumulation unit using a thin film and a HOTORISO graphic technique (what was widely known by 
this contractor). If it puts in another way, sputtering accompanying phot pattern NINGU, vacuum evaporationo, 
plating, chemical vacuum deposition, ion beam adhesion, a chemical engraving, etc. of common knowledge of the 
conventional thin film adhesion and the chemical engraving approach, for example, magnetic parts, an electrical part, 
and a structural part will be used for all the structures of this invention, and they will be created on atomic level. 
[0032] The head structure adopted here serves as extension of a thin film lead bending object in a sense, and is 
considerable thickness. By adopting the spiral coil structure and twisting this around a magnetic yoke, the width of 
face of the whole head structure becomes very small, and especially the inductance of a head and the crosstalk 
sensibility which resists and corresponds decrease. By adhering the thin film of an electric drawer in the bending 
structure, the needed need of twisting and combining a pair of conductor is removed by the conventional approach. 
[0033] The wafer 58 (flat wafer with which silicon or a ceramic, for example, barium titanate, was ground) of the 
square shown in drawing 6 serves as a substrate which vapor-deposits drawing 1 , drawing 2 , and all the ingredients 
that make the structure 20 of drawing 3 , or carries out pattern NINGU. Drawing 7 is a sectional view in seven to 7 
line of drawing 6 , and shows the various layers formed into the fabrication process which makes the read/write 
structure 20. Top-face 20a (refer to drawing 2 ) of the structure is formed in the 1 st about the sequence of a 
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fabrication process. This top-face 20a is close to the top face of the wafer 58 of drawing 6 in this way. 
[0034] The spatter of the titanium thin film 60 and the copper thin film 62 is carried out to the top face of a wafer 
58, the former 60 serves as an adhesion layer and the latter 62 serves as the conductive electroplating base, the 
copper layers 64 by which electroplating was carried out to the copper thin film 62 are thickness 5 [ about ] thru/or 
about 25 microns, and smooth — glazing is carried out and it is evenly ground as finishing. Subsequently, encaustic 
attachment of the photoresist is carried out, a mask is formed, additional copper is plated by the thickness of about 
6 microns thru/ or about 1 0 microns through this mask, and it is made with the stripes 66 of parallel copper after 
exfoliation of said photoresist. 

[0035] It is pattem-ized on the basis of marginal 58a (refer to drawing 6 ) of a wafer 58, about 6 thru/or 10-micron 
gold are plated through this pattern, and a photoresist forms said joint pad 42 (not shown in drawing 7 ). 
Subsequently, the spatter of the titanium adhesion layer 68 is carried out to this field, and, subsequently to the 
thickness of about 6 thru/or 10 microns, the spatter of the oxidation aluminum layer 70 is carried out. The acquired 
field is ************ed and ground, exposes stripes 66 and the joint pad 42, and forms a smooth flat side. 
[0036] next, the titanium adhesion layer 72 and the plating base 74 — this field — a spatter — carrying out — a 

photoresist — a pattern izing — this — leading — copper (about 2 thru/or 4 microns) — plating — thereby — 

the bottom of said spiral coil 36 — a conductor 76 is formed, the bottom in drawing 7 R> 7 — a conductor 76 — 
drawing 2 — the top of a coil — it appears as a conductor. This layer forms said conductors 38 and 40 
simultaneously, and increases the height of stripes 66. Subsequently, it exfoliates, and the reconstititution of the 
photoresist is carried out, it is pattern-ized, coppering with a thickness of several microns is performed through a 
photoresist mask, the electric Bahia (via) connection 78 is formed after the chemical engraving of the exposed parts 
of the plating base 74 and the titanium layer 72, and copper is added to the crowning of stripes 66 again, 
subsequently, the titanium adhesion layer 80 — a field — a spatter — carrying out — a photoresist mask — leading 
— etching — conductors 38 and 40, all Bahia 78, and a coil — a conductor 76 is isolated electrically. Next, the 
spatter of the oxidization aluminum film 82 is carried out to the thickness of several microns, it is **3Mc****3M£ e< j t j s 
ground, Bahia 78 and stripes 66 are exposed, and an again smooth flat surface is formed. 

[0037] this — then, the spatter of other titanium adhesion layers 84 and ferronicke! plating bases 86 is carried out. 
Then, said yoke 24 which carries out electroplating of the ferronickel plating base 88 to about 2 thru/or the 
thickness of about 3 microns, and has a lateral easy-axis line in the basis of the existence of a strong field is 
formed through a photoresist mask. This phase is extended to the height of Bahia 78 and stripes 66. 
[0038] The magnetic component of the structure 20 can be made from an other ingredients, for example, cobalt- 
iron, cobalt-zirconium, and iron-nitride etc. by other various adhesion means, for example, sputtering, vacuum 
evaporationo, chemical vacuum deposition, etc. 

[0039] A photoresist is exfoliated, a new photoresist mask is formed, the nickel-iron layer 90 is plated in about 4 
thru/or thickness of 6 microns on Bahia 78 and stripes 66 within a too suitable field through this, and the base of 
said back opening stud 26 is formed. A layer 84 and the exposed region of the base 86 are etched, and a spatter is 
carried out to a field, about 6 thru/or about 8-micron oxidization aluminum layer 92 are *^*********ed too, is 
ground, it considers as a flat surface, and Bahia 78, a back opening stud, and stripes 66 are exposed. The bending 
object 34 formed from oxidation aluminum should note increasing gradually by this adhesion sequence, and that the 
width of face of a bending object is restricted with spacing of stripes 66. 

[0040] The spatter of the titanium adhesion layer 94 and the coppering base layer 96 is carried out to an exposed 
surface, about 2 thru/ or about 4-micron copper are plated through a photoresist mask, the conductor 98 which 
connects Bahia 78 by this and completes a fabrication of a spiral coil is formed, and the connection to the isolated 
conductors 38 and 40 is formed. After exfoliating the used photoresist mask, a thick new photoresist mask is 
prepared, about 20 thru/or about 30-micron nickel-iron layer 100 are plated within a field through this, and the back 
opening stud 26 is formed, and the height of stripes 66 is increased. It etches the exposed region of films 94 and 96 
after exfoliation of a photoresist, and the spatter of about 35 thru/or about 40-micron oxidation aluminum layer 101 
is carried out to a field. Lapping of the field is carried out again, it is ground evenly, and exposes the back opening 
stud 26 and stripes 66. The spatter of the titanium adhesion layer 102 and the nickel-iron plating base 104 is carried 
out, they make thickness 2 [ about ] thru/or about 4-micron nickel-iron film 106 plate with a suitable field and a 
photoresist mask, and form said magnetic-flux return yoke 54. Subsequently this photoresist mask exfoliates, it is 
replaced with a new mask, and about 15 thru/or the 20-micron nickel-iron layer 108 are plated on stripes 66 
through this. It etches the exposed region of a layer 102,104, the spatter of about 15 thru/or about 20-micron 
oxidation aluminum layer 1 10 is carried out, subsequently lapping is carried out evenly, and stripes 66 are exposed. 
Finally the field of oxidization aluminum is etched in about 10 thru/or depth of about 15 microns through a 
photoresist mask, and the limb or step of the topography which exists in the area of an opening 30 by this 
prescribes the thickness of the bending object 34. A part of flank of stripes 66 is exposed with this chemical 
engraving step. 

[0041] As the depth 50 [ about ] thru/or about 100 microns, **** 100, or about 150-micron scribe cut (scribe cut) 
1 12 is made about marginal 58a at the backside [ a wafer 58 ] and this shows drawing 1 1 , the joint pad 42 is 
countered and shallow notching is formed. The saw cut 1 14 is made, a wafer 58 is divided into a bar 116, and 
although the edge of a yoke 24 is exposed as shown in drawing 8 , the joint pad 42 or conductors 38 and 40 are not 
exposed. A bar 1 16 is assembled with epoxy 120 and held at a fixture 118 (refer to drawing 9 and drawing 10 ). it is 
exposed and the edge of a yoke 24 is located at the same flat surface as the field of a fixture 118. Epoxy is filled up 
with said notching or the scribe cut 112. 
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[0042] Subsequently lapping of the field of this assembly is carried out, and it is ground evenly. A spatter is carried 
out to the request thickness of said pole 22 at the basis of the existence of a strong field so that an easy-axis line 
may become the die length of a bar 116, and parallel, as the elasticity magnetic film 122 (refer to drawing 12 and 
drawing 13 ) which has the high saturation MAG after washing shows by the arrow head 124 of drawing 1212 . 
Subsequently, the spatter of the film 122 is preferably carried out by ion milling (ion milling) through a photoresist 
mask, and drawing 12 R> 2 and said pole 22 joined to the exposure edge of a yoke 24 as shown in drawing 13 are 
formed. The spatter of thickness 2 [ about ] thru/or the passivation layer 126 of about 4-micron oxidation aluminum 
is carried out to a field. A photoresist is pattem-ized and it etches a layer 126, and as shown in drawing 12 and 
drawing 13 , it leaves the oxidation aluminum coat pole 22. Subsequently to a solution jt is immersed, and a fixture 
1 1 8 dissolves epoxy 1 20, and frees a bar 1 1 6. Subsequently, it is immersed in a chemical engraving bath, and a bar 
melts the copper layer 64 under the copper of stripes 66, nickel-iron, and the bending object 34, and, thereby, 
completes formation of the structure of this invention. Finally, run-Inn (run-in) lapping is useful to exposing the head 
of the pole 22. 

[0043] the head / bending object separately ****** j n independent as fingers 128a, 128b, and 128c which moved 
attention from the manufacturing method proposed here to other examples of this invention, and was joined through 
common support base 128d with reference to drawing 14 / conductor — the multi-head train 128 of the structure 
is shown in fragments. Each of the these finger-like structure has the same internal structure as the structure 
shown in drawing 1 or drawing 5 , except when joining to base 128d. 

[0044] The manufacturing technology separately adopted except for the case where it is related with the junction 
structure being contained in the train which requires common support base 1 28d, and phot patterning being plurality 
is substantially [ as the above-mentioned thing ] the same. 

[0045] The environment of a desirable example with the read/write pole structure (converter element) whose 
special usefulness of this invention is the thing of magnetic-induction-yersatility of the function (as opposed to both 
R/W) of the single or common component accumulated on the flexible inside of the body of a dielectric in which it 
does not classify was specially described about the ingredient of the verbose description shown above. The 
environment of this desirable example is one found out so that it may divide in today's most ordinary way including 
magnetic information storage and this invention may bring about wide range usefulness. However, other ways in 
other application ordered it for it to be desirable to use other special molds of the converter element in the 
accumulation structure, then may have been recognized well [ of some promptly employable others ]. 
[0046] For example, in a certain case, this contractor is not only the usefulness of the pole structure which is 
originally inductive (magnetic) but magnetic-reluctance-like (magnetic) originally, and has noticed about the 
usefulness of the structure of magnetic-flux sensing which is originally cross field actuation (magnetic). Such the 
pole structure (converter element) being a duplex functionality (or duplex component) type thing, and getting is 
recognized by such this contractor, it permits that this duplex functionality type adopts a subelement which 
informational R/W is alike, respectively, and receives and is different, and these secondary element is made by best 
to those two different functions, respectively, such a duplex functionality device — for example, after [ reading - ] 
**-writing actuation (read-after-write operation ) — and — writing - large — /reading - narrow actuation (write- 
wide/read-narrow operation) is permitted. Moreover, a duplex functionality converter element may be formed using 
another type (or mixed thing) of the magnetic structure. For example, accumulation duplex functionality structure 
adopts, is made and deals in inductive and a magnetic-reluctance-secondary element. 

[0047] The advanced-technology background information about certain one of the accumulation nature transducer 
elements of a class besides these will be regarded for example, as Dennis C me (Denis C. Mee) by "magnetic 
record" (Magnetic Recording) of issuance in MAGUROHIRU (McGraw-Hill Inc) 1978 written by Erik Dee Daniel (Eric 
D. Daniel) (see the 323-325 pages as an example). U.S. Pat No. 4751598 has illustrated and described the suitable 
cross field structure,; U.S. Pat. No. 4878140 indicated the magnetic-reluctance-converter element, and; U.S. Pat. 
No. 5073836 showed the structure of the functionality divided or classified which adopted both magnetic- 
reluctance-secondary structures as it is inductive, and it has stated it. The text of some of these ingredients is 
incorporated here, and is referred to. 

[0048] From now on, it will be discussed, and drawing 15 and drawin g 16 in this document show the exchanger 
element of other classes roughly, and describe how it is easy to include these in the accumulation structure of this 
invention. The component in these drawings is not drawn by exact dimension **. 

[0049] drawing 15 — referring to — an integrated head / bending object / conductor — the structure 130 is shown. 
This structure 130 consists of duplex functionality converter elements containing the ring type inductive structure 
132 and the magnetic resistance structure 134. Said ring type inductive structure 132 is substantially [ as what was 
illustrated and described about drawing 5 ] the same. The magnetic resistance structure 134 is shown by the profile 
of a block of a broken line. These structures 132,134 are accumulated and formed in the bending object 136 of a 
long and slender dielectric. 

[0050] The magnetic-reluctance converter element is arranged down-stream from the ring structure object 132 
about the direction 138 of relative medium migration. The element structure 134 can take one form of the 
arbitration of the a large number magnetic-reluctance structures of the **** common knowledge shown and 
described to aforementioned U.S. Pat. No. 4878140 and aforementioned U.S. Pat. No. 5073836. 
[0051] In the example described here, although the ring structure object 132 writes a magnetic image, it is made 
best, and although the magnetic-reluctance structure 1 34 reads such an image, it is made best In this way, 
especially the function of a graphic display is the duplex made best, or it not only permits the classified functional 
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execution, but permits direct after [ reading - ] **-writing actuation. The device shown in drawing 15 writes by 
making into a suitable side dimension relatively the special component which is furthermore making the structure 
132,134. - It is /reading widely. - It may be designed easily because of narrow actuation. 

[0052] It can use for forming the accumulation structure of the on the whole the formation of a phot pattern and 
photolithography technique of the same class were substantially shown to drawing 15 that it stated until now. 
[0053] moreover, drawing 15 — again — and in change, in this disclosure, a play can be given in order to show the 
duplex functionality converter element structure. In the duplex functionality transducer element structure, block 134 
expresses the inductive-MAG type secondary structure (being the approach simplified dramatically). In this way, it 
emphasizes that duplex functionality execution may be easily brought about in the accumulation structure whose 
component which is written to be reading, and by which ** was made best is the in general "same" magnetic type. 
[0054] other integrated head / bending objects with which drawing 16 was formed according to this invention / 
conductor — the structure 140 is shown. This structure 140 has adopted the cross field magnetic transducer 
element 142 embedded and accumulated into flexible 144 of a long and slender dielectric. The cross field structure 
142 may be formed like a graphic display according to the instruction of above-mentioned U.S. Pat. No. 4751598. 
Such the cross field structure has special usefulness in a certain application in relation to offering reinforcing the 
capacity to get the magnetic flux which exists in a magnetic record medium. 

[0055] The above description about a fabrication is applicable to the manufacturing method list of the accumulation 
structure shown in drawing 15 also about the manufacture of the accumulation structure shown at drawing 16 . 
[0056] very unique the accumulated one-head / bending object / conductor — it is clear that the train of the 
structure concerning a structure list and its peculiar manufacturing method were indicated here, and this approach 
deals with intentionally the problem of the dimension accompanying the activity of the read/write structure, and 
mass. It can be used carrying out continuous contact of the structure of this invention the field of a medium 
relatively moved without the inclination which produces breakage-wear, and directly. 

[0057] Although the suitable example and approach of carrying out this invention were indicated, the two pole 
structures (transducer element) were shown and the train model was shown, other examples of change are possible, 
without deviating from the pneuma of this invention. Probably, it will be clear that an other ingredients, adhesion, and 
encaustic chemically-modified degree is employable within the limits of this invention. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] an accumulation MAG lead / write head / bending object according [ drawing 1 ] to this invention / 
conductor — it is drawing which made the structure slanting slightly and was seen from the actuation side side. 
[Drawing 2] Drawing 2 is the enlarged vertical longitudinal sectional view of the structure of drawing 1 , and it is 
shown that the conductor which this structure connects to an inductive probe mold head (converter) and an electric 
coil list at this, and the bending object which lays these underground are really integrated. The head shown here is 
referred to as the single component designed for informational common component R/W ? and the functional [ to 
invvhich it does not classify ] structure. 

[ Drawi ngJS] Drawin g 3 is the top view which looked at the structure of drawin g 2 from the base. 
„Drawing 4] Drawing 4 is drawing for explaining the magnetic interaction of the head of the structure of drawing 1 
thru/ or drawing 3 , and the magnetic layer of the rigid record medium (disk) which moves relatively to this. 
[Drawing 5] Although drawing 5 is the same enlarged vertical longitudinal sectional view as drawing 2 , the structure 
which has a ring type lead / write head of the function different MAG, a common component, and in which it does 
not classify (converter element) is shown in drawing 2 R> 2. 

[Drawing 6] Drawing 6 is a flat surface which shows the early phase which manufactures two or more structures of 
draw ing 2 . 

[Drawing 7] Drawing 7 is the sectional view seen from the view 7-7 of drawing 6 , and shows the one structure 
accumulated and formed. 

[Drawing 8] That the magnetic pole should be further formed in the structure formed like drawing 7 , drawing 8 cuts 
the wafer of drawing 6 to two or more bars, and shows the condition of having started the edge of a magnetic yoke. 
[Drawing 9] Drawing 9 shows the fixture which arranges and holds two or more bars cut by drawing 8 so that it may 
come to the flat surface where the edge of the magnetic yoke is the same. 
[ Drawi ng 10] Drawin g 10 shows the longitudinal section of draw ing 9 . 

[Drawing 11] Before cutting drawing 1 1 to a bar like drawing 8 , it shows that a scribe cut is performed to the rear 
face of a wafer. 

[Drawing 12] Drawing 12 is the enlarged drawing showing the condition of having formed the magnetic pole at right 
angles to the edge of a magnetic yoke in the condition of having been held like drawing 9 . 
[Drawing 13] Drawing 13 is drawing which looked at drawing 12 from width. 

[Drawing 14] Although drawing 14 shows the structure of the last stage, it is drawing showing the condition that two 
or more structures are connected with the common support base. 

[Drawing 15] drawing 15 is drawing of drawing 5 R> 5 which shows other accumulation structures to which the 
converter element contains the inductive component (these were divided — it is — it is — the distinguished 
functional execution is brought about) in the tmagn-eti^^ieJucUnce; list;* and* resemblance. 

[Drawing 16] Drawing 16 is drawing of drawing 5 which shows the accumulation mechanism of further others in 

which the converter element includes the substructure of a cross field, and resemblance. 

[Description of Notations] 

20 Structure 

22 Magnetic Pole 

24 Magnetic Yoke 

34 Dielectric Bending Object 

36 Spiral Ooil 

58 Wafer 

66 Stripes 
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[Drawing 5] 
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[Drawing 1 3] 
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[Drawing 16] 
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[Drawing 12] 
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